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mm^ii mmm 

m^mi] JSAT® (a) xit (b) (Dmrnmrnm^zy^^^M^n-Y^-t 

. [if ^3^4 ] m^^3 izmmcDmMmmmm^mmL. m^^^^^mm 
mmmmmizm^^-&. mm^ y/-^^ m.i)mmmizm&it^tix\^^^mm^nLm 

[0 0 0 1] 

:^mmi,t. mmmmm^(Dm^JkX:^m^itm^m-t^P l r (protein intern 
al repeat) ^ ^/^^^^ON -^KSgtC^-^S-^feift-^^ 

yn^n<D mxmmmmmmm iz^m $ s ^ «?> © m^m^^mm ^ ^ ^ - . s. 
xymmmm^^ ^-izxmmtimnmmu mm^ y^-^^^nttmrnmizmmit^ 
tix\>^^mM^Mm-t^:iii^mmiL-t^m^^mm<DmM^mizm'r^o 

[0 0 0 2] 

A^^v i(-^xmM^m(Dr:imz^m-^n^mm^ yA^/mt. mi^cD 
m^ii'^mmmmAi}-'^. -mizit^m^mmzm^^tvxm^itmmt Lxm 
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[0 0 0 3] 

^DMH^^/l^'^CDm^^^^^^CDD^iloiibT, iBiJigMT'feSGP I (gly 
cophosphatidyl inositol) jb^^ >A^®©C5^^JC^-&b, ^ODfllS^:^>*^i^f^ 

*^^?>tlTV^S [Conzelmanne>, EMBO J., 7, 2233-2240 (1988) ]„ Z.CDGPI 
T>5!j-^Jt-r-5M^>A^® (GP I r>:jtj-^>A°^M) (Z>*fflJ9^M^®@^ 
-ft li, t ^ > /I M^'&^igg® /jAfiS^ IC V ^ T ^ > A° ^ C - 
^ElTli^^^ti, ^31CGP I T>:;f;-:&«#in$*ife^. zr;i/S;?#lC;fev>TG P I 

4^TV^S[Lu, J. Cell, Biol., 128, 333-340 (1995) ]„ 
[0 0 0 4] 

x:^v. GP iry:ti''^mmLxmm9y^'^^n^mmmzm&it-t^^m^ 

5t5ibTV^S [MuraiP,, Appl Microbiol Biotechnol 51, 65-70 (1999) ] <. L 
is^ly/Stij^h. GP iry:^-<DXMlt. GP iryij-i/^-f-JVti^^yA^Mo^ 

<r>0-%mz.m^\^t^\'^t\>\tm^\^^^^^Z.lLX%^ [Lipkee>, Mol. Cell Biol. 
, 9, 3155-3165 (1989) fS^ti^^^M.^m'm.'t ^-}3W^^\^X. GPIT>:«J- 
lC<k U^BSMJCH^fbb^AGA 1 p [Roye>, Mol Cell Bi 1., 11, 4196-420 
6 (1991) ]{C. AGA 2 p [CappellaroP>. EMBO J., 10, 4081-4088 (1991) ] S: 
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*^#^c5tlTV^5 [Boder and Wittrup, Nature Biotechnol., 15, 553-557 (1 
[0 0 0 5] 

e>ti^v> [:^mm, m^wmmmm, 36, 775-788 (1991) mm^mmit. 
M(^m^m^xfimv. m^<DmM<Dmm.^'^m'r^ [Qwense,, Biochem. bio 

phs. Res. Commun., 109, 1075-1082 (1982) ; Better idge, Eur. J. Biochem 

., 132, 29-35 (1983) ]» ioT. mmo^mMit. 0mm<^mt>m^fj^ti^'^ti 

[0 0 0 6] 

]^mzm\^i^t:L\-^Ut^-Xzi)VV^mzm^LX^^^ [Paulsone>, J. Biol. 
Chem., 264, 17615-17618 (1989) ]» hr=.t)^^X. HIE^^^ODC-^KSSW?: 

^mm^mmtimmmizmM^t-t^zLtijmi^xmmx:^^. ztuzmv. mm 
mmmo^-M^mizitmMmmmf)^^^). :i(Dm^xmzm^vx\>^^r^i!b. 
:r.(Dmnmmm^^^-^-^nit:3j]yi^mzt^m-t^:iiirjt<^ mmmmz^^:^ 
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^lSZ:i:*^#^$4^TV^S [WeinsteinPj, J. Biol. Chem. , 263, 17735-17743 

(1987) Lfc*^oT, z<Dmmmmm^x^-^-^r:^mm^mmizm<Diy^i- 

[0 0 0 7] 

Pi r (protein internal repeat) mMMmmz^^^^^L 

U -S:?^J^LTV>S [TOH-Ee>, YEAST, 9, 481-494 (1993) ; MrsaP>. YEAS 
T, 13, 1145-1154 (1997) ]„ L*^L, MJiSM^®M«i:^-^^^®f^«l5lC 

JlaM^CM'^bTV^Si:#^e>tl•5 [Mrsae,, YEAST, 15, 813-820 (1999) ]o 
[0 0 0 8] 

[^ W iDm^ b <fc e> f § SUS] 

[0 0 0 9] 
[^S -5 ^ «?) CD#©] 

nijmnmmmmmizmmv. vf}^%mm9y^^^n(D^mtmn-^n^:r.t.^ 

[0 0 10] 

•rj&*)t>. je<T® (1) ~ (3) ®^WT?feSc 

(1) Jgi^T^) (a) Xlt (b) ®S««|HSaM^>>'\"^^$:3- KfSae^® 



4 
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[0011] 

(2) ±m (1) (Dm^m^^mm^^ ^-izxmMmm-^nt^m^mmmm 

o 

(3) jtiB (2) (DmM^mmm^mmi^. m^m^^^mnmmmmmizm 

[0 0 12] 
[0013] 

> ^ Jg-^ $ it T S ife^m^^ =b ® "?? S o 

[0 0 14] 

*^^^CfeV^TMV^SP I RM-e^li, M^i^miZlt. mWmm (Saccharomyce 
s cereyisiae)CDW303-lA (ura3, leu2, his3, trpl, ade2) CKainuma^, Glyco 
biology. Vol. 9, 133 (1999)] e>#fc>?f 7 A $:I^MlC bTPCR^lC J: U ^# 

tc-^y ffiiirs tt ^iz. m^mmmm^^^mmzmxx^^cDizmm^mmm 

[0 0 15] 
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feSc i^'y^ v-7.m.^mm. y^-y^w^mm. ^)\^^-y^w^ 

•\E^;\^^Jv:n'\)'^ym^mm^^mif^:r.iiif^X'^^. 

[0 0 16] 

p I Rm^^(Drmizmm<Dmmiiy/-^^mmm'^^m'^^'&r:^m^i&ia^it 
h-^mm-t^:^t.rj^<. 't<D':fu^—9-hin-^-^-it-^mm\^x^(Dm\z 

[0 0 17] 

^CRS^«35;V^;^)^ mX\t. PGK . GAP , TPI , GALl. GALIO , ADH2, PH05, CUPl 
^t>^m\-fht\.. #lCGAP^n^-^-*W* bv%„ 

Hl> TFF , TRP5^*^#lf ^tl^o 
[0 0 18] 

, ^ti\zxi^^mmvf=.m^mmmMm<Dmmm.^m\zm^^i&^'f'^^m-^-^^ 

r h CD T' ^ s % (Z) ^ RS^ ^ V ^ }()^ ^# 31 tf y - A ^ - 

[0 0 19] 

^^X.tf V — AM::^'^^^ ^ K^^^— (yeast episome plasmid vector) Ji, 
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^^«aBSl^T'«$?T'^S J:e>lCbfe^^^t?-T'feSo *f§^T'd5m-r€.^«:n 

^C|S^^i$4^;&V^„ m?Ht. YEp51 . PYES2 , YEp351, YEp352^*^#Jf e>tlSo 
[0 0 2 0] 

^UTJi, M^li, HISS, TRPl, LEU2, URA3, ADE2, CANl, SUC2, LYS2, CUPl^ 

-144 (1996) ]e zme>ii^< ^-eM^T'^y, m^^mA(Dm±ii-t^mMm 

[0 0 2 1] 

(Dmm^^m lx. ^ -5 v> ® c j: *; mm^i!)m:^mm-t s r ^ ^^-r ^ 

So 

^±$tl3&^^o •9-»v:jt7a V>r-fe::?.M®P©i: bT». Saccharomyces cere 

visiae KK4**, Y334^*, Inv-Scl^5fc. W303i|f^^3&^#lf e>tl<So 

J^U^ hU^-U^i/mym^(D^M<D:^m^nmX^^ [Becker and Gu 
arente, Methos Enzymol. , 194, 182-187 (1991) 
[0 02 2] 

tvx, m±mm(Dm^m^k±(Di^mizm^-t^m^^^m^^^:iti}mt. l 
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[0 0 2 3] 

o 

[0 0 2 4] 

x^m-^miitjt:s>r^jm^m^t^^mm^ (mmm. mmm. mm^m. 

JWt. Vf^^>^$:-^tf) ^$:^JM"e#S [Sherman, Methos Ensymol., 19 
4, 3-57 (1991) ]o 

mmit. 28'-32"c. L<ii30'c-e. 15-48^^. m%^mw^Mxx^ 

[0 0 2 5] 
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immm 1 3 ( m^p« p i r i m^^<D ^ n - - > i/) 

ffi^^W (Saccharomyces cerevisiae) (Z)W303-1A (uraS, leu2, his3, trpl, 
ade2) CKainumae), Glycobiology, Vol. 9, 133 (1999)] miS'^^tc^ J 2^t: 

mm\z hx?cm\z^ »j p i r i m^^o^^.m^n-otc. 

[0 0 2 6] 

^^>fV-tt7=-^/^->^_h^C^#$tlTV^SmSIi^^^I (DBi& : CenBank ; T 
^{i'-fe^y iy3> : D13740) lcSt5v%T|gft bfe. ^®l^fc. ^5? >/\'iJ^M$: =i- K L 

^#JC#AT'^<Si:^lC. N-7K^§IJ:0-lCSaclS^, C-^^m^\Z^otm^-^ 
[0 0 2 7] 

5' -GGGGGGAGCTCATGCAATACAAAAAATCATTAGTTGCCTCCGCC-3' 
(iB^J##2) 

5'-CCCCCGCGGCCGCACAGTGCAAATCGATAGC 
(iS^J##3) 

[0 0 2 8] 

[0 0 2 9] 
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10XExpaiidHF>'ty (iSmM MgClg tf) 


lOMl 


dNTP Mixture (#2.5mM) 


8mI 


:7 :t y— H "7— (20pmpi//t 1) 


2jUl 


U A*— X y ^ -f-^— (20pmpl/M 1) 


2/Xl 


^r^ADNA 


3m1 


Expand™ High Fidelity PCRSystem ^ y ^ 7s 


0.75 U, 1 




1A.25U\ 




lOOMl 


[0 0 3 0] 









oT#e>4x:^^lkbp®DNAit(lgilT>TrS:NotI-SacI*r^*;}eL/. pBluescript II SK( 
-) (stratagen) ®NotI-SacI^^}C#AbTpBSII (PIRl) (pAB2) Sr^ilbfec 
[0 0 3 1] 

CUMM 2 ] (^gi^«HA-gmal2ift-^^e^®«^) 

-^^W^ (Schizosaccharomyces pombe) ®gmal2M'^^ (DBi& : GenBank ; Y 
•fe^y : Z30917) [Chappell, Mol. Biol. Cell, 5, 519-528 (1994 

[0 0 3 2] 



1 0 
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lOXExpandHF/ty :7 7 — (l5mM MgClj^-^tf) 


lOMl 


dNTP Mixture (^2.5mM) 


8M1 


7:j-*7— (20pmpl/ial) 


2M1 


U A— ^^r/^-Y-^— (20pmpl/itil) 


2M1 


^'yy^^ Kdna 


1 Ml 


Expand™ High Fidelity PCRSystem WM ^ ^ X 


0.75 fi 1 


tK 


76.25 Ml 




100 m 1 


[0 0 3 3] 





YEpU-GAP-ginal2 [YOKO-Oe), Eur. J.Biochem. , Vol. 257, 630-637 (1998) ] 



o 

[0 0 3 4] 

5' -GGGG GGTCGAC AGCCCGATACCAAGCTTCAAACGAAGATG 
(BH^J##4) 

5' -GGG GCTCGAG CTAGGATGATGGTTTCAAAAGATTTTGAATATGATCC 
(iB^J##5) 

[0 0 3 5] 

:7:r'7- Ky^>rv-(3D:^»iB^Jcfi®Ti^Sld:SalI^^§:^b, U/t 

It. PI Rl & PCRIC T Jf fg b it |gl ffl V ^ ^# i: 1^ D ^#T' o ;t . 

rj5i:V>'e, gmal2M'fe^S:pBluescript II SK(-) (stratagen) ©Sall-Xholgp^ 
KWAV. $ e){C >r>:7 J: -3 lC3XHA^^iiT:MM'g^?:NotI-SalIg|5 

filCif AbTpBSII(HA-gmal2) (pABl) bfe. 



1 1 
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[0 0 3 6] 

pBSII(PIRl)^C#A^C$tlTV^-&PIRl3ft^d=•S:SacI-NotI-e^^; ^L, pBSII(HA 
-gmal2)CDSacI-NotlBUfelC#AL/, pBSII (PIRl-HA-gmal2) (pAB3) ^mMl^t^o 
Z. ©pBSI I (PIRl-HA-gmal2) fs^ e> PIRl-HA-gmal2ift-^a'e^<Z) C - 5^Sg{Hff iCSmal 
^r-W iin-f- S ® i^^BH^J ^ ^ -t S ^ -r V - M V ^ T PCR^ IC i: *J » 

[003 7] 

5'-GGGGGGAGCTCATGCAATACAAAAAATCATTAGTTGCCTCCGCC-3' 
(i2^J##2) 

U A— :^:;^^>r'^— : 

5* -GGGGCCCGGGCTAGGATGATGGTTTCAAAAGATTTTGAATATGATCC-3* 
(@e^JS#6) 

[0 0 3 8] 

z:3T% :7:a- K^^-f v-©m«BB3^Jtfi®T^apiiSacig|$^§:^L. 

z:(Z)Jt<i^ife$:SacI-SmaI"^-^tj mbfe^, ^©©^^/^^ -YEp352GAP [Ro 
yS), J. Biol. Chem. , Vol. 237, 2538 (1998) ] <Z)V;i/^^ n ^^S^?: 

pUCl8®v;l/^^^^-n>^}fS^<3De>t)^OEcoRI*^e>salI*-^?®^:07?$ hts^XTz. 

^-YEp352GAP-II (Nakayama) ©SacI-SmaI^^tC#A bTYEp352GAP 
-II(PIRl-HA-gmal2) (pAB4) ^m^hfc (0 1 ) o 
[0 0 3 9] 

^^^^9— YEp352GAP-II(PIRl-HA-gmal2) tt^#W303-lA|* (ura3, leu2, 
his3, trpl, ade2) [Kainumab^ Glycobiology, Vol. 9, 133 (1999) ] IC?^® 
^SIL, W303- YEp352GAP-II(PIRl-HA-Emal2) |*5:#feo 

Jfefe. ±faW303- YEp352GAP-II(PIRl-HA-gmal2) |5{c«. ^^12^11^ 16 0 
T'Xmfi^^g^^^X^X^^^BW^miC, PERM P-18125i:bT^ft$nTV^So 



1 2 
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[0 0 4 0] 

* -r, ±ga?^^Kmf*iW303-YEp352GAP-I I (PIRl-HA-gmal2) *^ci:3>hn-;U 
a UT^(3D^3K'<^ ^ - ?:W303t5|«lC?^S^g|b:tW303-YEp352GAP-II|^$:SD (-i^r 

M«^^:te5ml-eOD600=5*T'^« (J^30^^) :^#?tlinl S:iaiR 
ISSrPBS C8mg / ml NaCK 0.2mg / ml KCl, 1.44mg / ml NagHPO^. 0.2mg / ml 

(pH7.4) ] T'?ftofco MS:lsIlRb, lAg(Z)HAm#: [Anti-HA High Affinity ( 
Roche):i ^■g-tfPBS^?K C8mg / ml NaCl. 0.2mg / ml KCl, 1.44mg / ml Na2HP0 
4, 0.2mg / ml (pH7.4) . Img / ml BSA] l^QftUzmMh. 3O:0'^^Jl-e-f >^ 

=rK-vvf=.. mm^mssL\^v^mwix—m^'Dr=L^. ins<DWMr,^u^ CAie 

xa Fluor^^ 546 goat anti-rat IgG (H+L) conjugate (Molecular Probe) ] 
-^PBS?§?g C8mg / ml NaCl, 0.2mg / ml KCU 1.44mg / ml NagHPO^, 0.24mg / 
ml KH2PO4 (pH7.4) , Img / ml BSA] 250/tUC^^L, m%VXZO^m^±X 

>(y^=L^-hvt^. ^ti-r4x(Z)304>^®>r>=3p3./<-s/3>(Z)i^ic^j8afcm^ 
mwit>'^<u-^^iir)\zh^E^m.mm\zxm^^t>-^r^. mm^muh. pbs 
xzmm-Dfz.^. AOn\<D?^s\zumhmm^^%mm.m\zxmwkhr=L (02) „ 

^<D^^. W303-YEp352GAP-I I (PIRl-HA-gmal2) ^;^l?Pirl-HA-Gmal2j|fe-^^ > 
[0 04 1] 

is^^ h-7.^3mmm^m^\t. voko-o e>®^f^$:##icffo;t [voko- 

oe>, Eur. J. Biochem., 257, 630-637 (1998) ]„ MMMt VXl^MMM S X 
i^mi^tcBMBM [W303-Yp352GAP-II (PIRl-HA-gmal2) ] i^^|i$:MV^fe„ T^-fe 
^^-ilbTPA-fbUitv^y l^>r-7>, ^MilL/TUDP-:^^^ h-XS:ffiVNfeo 
RJ^^ [lOOmM HEPES (pH7,2) , ImM MnCl2> 5mM UDP-?tf^ h — 300pmo 

iPA^ffc-T^y tf;r-;^3 20fiuzmmmmmnfii^M^. sivxBm^^y^::^^ 

J 
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mM Tris-HCl (pH8) . ImM PMSF] -^2111^^0^^, 11 a 1<D^B A 7 y ~ IZM 

mhr:Lm!j^^soooTpmv3^mM^i>hxmvm^. ±m^'y^vh^yv- (0,22 

fi m) T^^»10 .OOOJgi^JiCD % © ^ HPLCtC J;*;v>/lf:r-:^^:;!f 

lf:r-X(Z)iRf^$:tf ofec HPLCttAmide-SO^!?^ A (TSK gel Am 
ide-80, :*y-, ii:#0. 46cm X;R$ 25cm) $:MV^feo 200 mM f^^- hU 
T^>j^®?S (pH 7.0) tr-^h=-hVJVt:(01Q:90<Dm^Wi . 200 mM 

hV3i^)\yr^>1^mW. (pH 7.0) i:T-feh-hU;VilC?)60 : 40©M-^?K 
(B?g[) SrMiSbfec ^«?)^^A$:?Jg^®1.0 ml/minT'?)lS-r3i:tCj;y:«7^AS:¥i5 

fbu> M^i8^^As:^*^e>^«^B®i3-^5:60d^^3&^^•tTloo%*T'e:^se5r^cJl#s■ti:, 

[0 0 4 2] 

^ (Z)^:^. P i rl-HA-gmal2® gfe^ ^ > 7^ ^ S Zl T^^^e ^ S W303-YEp3 

52GAP-II(PIRl-HA-gmal2) ^'^OyS^f^iS^ ^ h - :^W^BmfS^^^{iiLt=. (03 
) c m^ii>^'^^M^^mL:^Jt\>^ W303-YEp352GAP-II«;T'li**^^ h-X^^S 

[0 0 4 3] 

tl b CD a -1 ,3-FUTTr ^ -5 PUT 6 (DBi& : GenBank ; 7^±v^3y : L016 

98) [Weston, J. Biol. Chem. , 267 , 24575-24585 (1992) ] CDT ^ ^ ^3 - 
KM^Sr-^tf::^^^^ FpBS(SK-) / FT6H1.3 (irJM^^^^^^&gc^ J: y ^^) $: 
ilM^cMv^, :;^^>rv-ttFUT6^5^>A^rg^ON-5S3gM^c^smM®M^^$:IS^v^ 
Xmmx^^^^^izmni^. N-T^SgWlCSall, C-5^1^WlCXholS^S:^e)*^l3 

[0 0 4 4] 
yyirV- K:^^^V- : 

5'-CCCGTCGACAATGCTATCTGCGTGTGTCTCAAGAC-3' 
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(IB3^J## 7 ) 

5' -CCCCTCGAGTCAGGTGAACCAAGCCGCTATGCCGC-3' 
(IE^J##8) 

[0 0 4 5] 

oym.mtx^m.'^^m^m^mm i 2 ^iiimm 1 ®;S^s:^^ic=geo t^to it 

lpi$tlfcj^?Jlkb®llT;TrS:pBSII(PIRl-HA-gmal2) (pAB3) ©Sall-XhoIgp-BiftC^ >7 
U-AtC^iS J;e>lC#AbTpBSII(PIRl-HA-FUT6) (pAB7)^:KIILfcc ZlCDpBSI 
I(PIRl-HA-FUT6)*>e>PIRl-HA-FUT6aS^SacI-XhoIT-©y ^b. Blunting high (T 
OYOBO) "r^?t^bL/:fe=^. |§3^ffi^^7^-YEp352GAP-II (Nakayama) ©SmalS© 
fCffAl/. yEp352GAP-II(PIRl-HA-FUT6) (pAB9) Sr^lHb^ (®4) „ 
[0 0 4 6] 

Z.(r>W^^^ ^— YEp352GAP-II(PIRl-HA-FUT6) {i^«W303-lAi^ (uraS, leu 
2, his3, trpl, ade2) [Kainuma^, Glycobiology, Vol. 9, 133 (1999) ] \Z 
J^K^iSIb, W303- YEp352GAP-II(PIRl-HA-FUT6) *5|5S:#feo 

_hSHW303- YEp352GAP-II(PIRl-HA-FUT6)i|5^», 5|Z^12^11^ 160 ^t^-l? 
-lMmm^^^:L^:Lmmm%m^. FERM P- 18124i:bTWKStlTV>-5, 
[0 0 4 7] 

C^JSM 7 ] (Pirl-HA-FUT 6 gft-^^ g^^^imflSftT'CD^^^) 

> A icii^$ tiT v> S *^ if ^ ^g!m^^#:^ic T^^ 

* -r, _tg2J^M^il#^W303- YEp352GAP-I I (PIR1-HA-FUT6) *5fci:n>hn-;i/ 
h LTS(5D^3^/^^^-$:W303*5fttC?^®^^LfcW303-YEp352GAP-IIit*^SD (-^7 

MB$:PBS C8mg / ml NaCl. 0.2mg / ml KCl, 1.44mg / ml NagHPO^. 0.24mg / 
ml KH2PO4 (pH7.4) ] "^gfeofce WM^n^X^. lyEig(Z)HAm^ [Anti-HA High A 



ffilE# 2002-3002317 



#2 000 — 354396 



ffinity (Roche)] S:-^tfPBS^|g[ [Smg / ml NaCK 0.2mg / ml KCl. 1.44mg / 
ml NagHPO^, 0.24mg / ml KH2PO4 (pH7.4) . Img / ml BSA] 

—m^-otcz^. l/ie(DUmr.lfktfC^ CAlexa Fluor™ 546 goat anti-rat IgG (H 
+L) conjugate (Molecular Probe) ] 2:-^tfPBS^M C8mg / ml NaCU 0.2mg / 
ml KCl, 1.44mg / ml NagHPO^, 0.24mg / ml KH2PO4 (pH7.4) , Img / ml BSA] 

250 fiuzmmv. m%hx30i^m^±r'^y^=L^-hvr^, ^n^n<z)30:9>i^ 
^mnmumizxmmhtcL (hs) . 

^(DU^. W303- YEp352GAP-II(PIRl-HA-FUT6) i|^s-ePirl-HA-FUT6j|fe-^^ >/1 

^Mi}'^mmx'mmLx\^^zti}mw.-^nt=.. 

[0 0 4 8] 

^mm* 156-159 (1996) ) $:##lCffofeo ^^Mil LT ttHiSM 6 T'f^lS L 
fe^^MflS CW303-YEp352GAP-II(PIRl-HA-FUT6) ] ^^^A^y'7r-^ ClOmM 
Tris-HCl (pH8) , ImM PMSFM?^^*^Xlf-XlC J: »;«g^#Lfe$|IIJ!&^#?gS:m 
V^fco TiJ^-fey^-i: bTPA>f[:L:tLacto-N-neotetraose, ^MtLXGD?-Z7n 
— >^5:MV^feo RJ^M C50mM Cacodylate buffer (pH 6.8) , 5mM ATP. 25mM M 
nClg^ 0.075mM GDP-7 3-X. 0.075ml! PA^bLacto-N-neotetraose] A.5fiUzm 

mmm^.bfii^mx. 37x^x5mm^y^^^-hhr:Lo mmmmmtoDGoo = 

6(Z)^«?^?:0.25ml:^)-MiRb. ^^f^A^y^r- ClOmM Tris-HCl (pH 8) . ImM 

PMSF] T'2iagfeofe^. y^}f-xizxmwhr=.mmmwm^m\'^t:^o rk^^-^x 
fi 1 L ^tk ^ua^r^^. mm v t^mm $:3ooorpm"e 3 i^xm^j^^ 

. ±m^'^JVh^yV- (0.22 yctm) X^^MlO,OOO&,±<7)^0^m,*)m^. HPL 
CiZ J: y Lacto-N-neotetraose t. Lacto-N-f ucopentaose®^!!^ S:^f o fco HPLCliAm 
ide-80:?!j^v^ (TSK gel Amide-80. mV-, tt:g0.46cmX:S$25cm) ^m^^t=.. 



1 6 
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200 mmm- hV:r.^)Vr^ymmm (pH 7.O) tr±h=-hVJVil<D10:90a) 

m^m am) . 2oommm-hv:i^^)\yr^ymmm (pht.o) iir-th-h 

[0 0 4 9] 

"tCDm^. Pirl-HA-FUT6®®l{-a-^f>/^^H^^3^-rSr W303-YEp 
352GAP-II(PIR1-HA-FUT6) mV(D^y n- :7.m3mmfS^^^iiihrc (06) » 
gft^^Jf >/^;J'^S:^3^L«iV> W303-YEp352GAP-I 1*7 

^m$tl^*^o:feo ZlCDr 21*^^3. PIRl$:^X.«!iife^^^^^«MJiS^M{C|| 
S 3 oTIg-efe S r 75)^ o 

[0 0 5 0] 
[0 0 5 1] 

[iB^J^] 

SEQUENCE LISTING 

<110> Secretary of Agency of Industrial Science and Technology 

<120>Expression vector for fused gene and Method for producing immobiliz 
ed enzyme 

<130> 11900381 
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<160> 8 

<170> Patent in Ver. 2.0 

<210> 1 
<211> 341 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 1 

Met Gin Tyr Lys Lys Set Leu Val Ala Ser Ala Leu Val Ala Thr Ser 
1 5 10 15 

Leu Ala Ala Tyr Ala Pro Lys Asp Pro Trp Ser Thr Leu Thr Pro Ser 

20 25 30 

Ala Thr Tyr Lys Gly Gly He Thr Asp Tyr Ser Ser Thr Phe Gly lie 

35 40 45 

Ala Val Glu Pro He Ala Thr Thr Ala Ser Ser Lys Ala Lys Arg Ala 

50 55 60 

Ala Ala He Ser Gin He Gly Asp Gly Gin He Gin Ala Thr Thr Lys 

65 70 75 80 

Thr Thr Ala Ala Ala Val Ser Gin He Gly Asp Gly Gin He Gin Ala 

85 90 95 

18 ajliE#2 0 0 2 - 3 0 0 2 3 1 7 
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Thr Thr Lys Thr Lys Ala Ala Ala Val Ser Gin He Gly Asp Gly Gin 
100 105 110 

He Gin Ala Thr Thr Lys Thr Thr Ser Ala Lys Thr Thr Ala Ala Ala 
115 120 125 

Val Ser Gin He Gly Asp Gly Gin lie Gin Ala Thr Thr Lys Thr Lys 
130 135 140 

Ala Ala Ala Val Ser Gin He Gly Asp Gly Gin He Gin Ala Thr Thr 
145 150 155 160 

Lys Thr Thr Ala Ala Ala Val Ser Gin He Gly Asp Gly Gin He Gin 
165 170 175 

Ala Thr Thr Lys Thr Thr Ala Ala Ala Val Ser Gin lie Gly Asp Gly 
180 185 190 

Gin He Gin Ala Thr Thr Asn Thr Thr Val Ala Pro Val Ser Gin He 

195 200 205 

Thr Asp Gly Gin lie Gin Ala Thr Thr Leu Thr Ser Ala Thr lie lie 

210 215 220 

Pro Ser Pro Ala Pro Ala Pro He Thr Asn Gly Thr Asp Pro Val Thr 

225 230 235 240 



Ala Glu Thr Cys Lys Ser Ser Gly Thr Leu Glu Met Asn Leu Lys Gly 

245 250 255 
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Gly He Leu Thr Asp Gly Lys Gly Arg He Gly Ser He Val Ala Asn 

260 265 270 

Arg Gin Phe Gin Phe Asp Gly Pro Pro Pro Gin Ala Gly Ala He Tyr 

275 280 285 

Ala Ala Gly Trp Ser He Thr Pro Glu Gly Asn Leu Ala He Gly Asp 

290 295 300 

Gin Asp Thr Phe Tyr Gin Cys Leu Ser Gly Asn Phe Tyr Asn Leu Tyr 
305 310 315 320 

Asp Glu His He Gly Thr Gin Cys Asn Ala Val His Leu Gin Ala He 

325 330 335 

Asp Leu Leu Asn Cys 
340 

<210> 2 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<400> 2 

gffSSggagct catgcaatac aaaaaatcat tagttgcctc cgcc 44 

<210> 3 
<211> 31 

2 0 ttiiE# 2 0 0 2-3 0 0 2 3 1 7 
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<212> DNA 

<213> Artificial Sequence 
<400> 3 

cccccgcggc cgcacagtgc aaatcgatag c 

<210> 4 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<400> 4 

ggggggtcga cagcccgata ccaagcttca aacgaagatg 

<210> 5 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<400> 5 

SSSgctcgag ctaggatgat ggtttcaaaa gattttgaat atgatcc 

<210> 6 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<400> 6 

ggggcccggg ctaggatgat ggtttcaaaa gattttgaat atgatcc 
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<210> 7 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<400> 7 

cccgtcgaca atcctatctg cgtgtgtctc aagac 45 

<210> 8 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<400> 8 

cccctcgagt caggtgaacc aagccgctat gccgc 45 

[01] 

YEp352GAP-II (PIRl-HA-gmal2) (pAB4) ©^at^rat-To 
[02] 

?^M^^^W303-YEp352GAP-I I (PIRl-HA-gmal2) Zl > h n - W303-YEp3 

52GAP-II^5f^^c■ov^T> Wi^^ y^^^ M^m^n^mi^mzx^w,vr:Lm^^Bt 

[03] 

?^^teil#:W303-YEp352GAP-II (PIRl-HA-gmal2) Utny h n -;i/®W303-YEp3 

52GAP-II^^cov^T, in^ ^ h-:^mmmmfS^^^mvr^m^^mto m^(D 

[04] 

YEp352GAP-II(PIRl-HA-FUT6) (pAB9) (Dm^ii^iTc 



ffilE# 2002-3002317 



#2 000 — 354396 



[g|5] 

?^®^^flsW303- YEp352GAP-I I (PIR1-HA-FUT6) WtnZ/hU --;KZ)W303-YEp3 

o 

me] 

?^M^gl^W303- ¥Ep352GAP-I I (PIR1-HA-FUT6) mt.nz/ hU— ;i/<Z)W303-YEp3 

52GAP-IItf^^COV^r, LfeM^^T^fo M^CD^M 
tiLacto-N-fucopentaose(Z) tf— ^ Sr^'^o 



2 3 
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iff 2 0 0 0 — 3 5 4 3 9 6 



mm^^ mm 
[01] 



Sac 
GAPDH pr 



Not Sat 



1 



Sma 



P1R1 




S. pombe gma12ATM ^ 



[@2] 



YEp352G AP-II(PIR1 -H A-gmal 2) 



YEp352GAP-ll 
(PIR1-HA-gma12) 



YEp352GAP-li 




1 
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CS3] 



YEp352GAP-ll 
(PIR1-HA-gma12) 



400.00 —I 



i! 
if 



iOOO-OO — 
600*00 — 

coo.oo — 



YEp352GAP-U 



«oo.otr 



200.00 



* It 



It 



1 '■ 

: ! 1 



[04] 

Sma 
GAPDH pr 



Not 



Sal 



PIR1 




Sma 



human FUT6 ATM 



YEp352GAP-ll(PIR1 -HA-FUT6) 
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[05] 



YEp352GAP-ll 
(PIR1-HA-FUT6) 



mmmxmmmmmsm 

mmmmmm 

■smmmmmsm 




YEp352GAP-il 




3 



ftiliE^2 002-3002 3 1 7 
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[06] 



YEp352GAP-ll 
(PIR1-HA-FUT6J 




YEp352GAP-ll 




4 



2002-3002317 



#2 0 0 0 — 3 5 4 3 9 6 

mm] 

^s><Dx. mi^xmmizi)-^-oi<imizm^imm^m^-t^:it:f}^X'^^, 



200 2-3002317 



#2 000 — 354396 



#M 2000-35439 6- 
5000 1500399 

#1^ 7 0 6 8 

2^1 1^2 7H 



000001144 

MP^m=^^mmmf)m i r g 3# i 

220000404 

m^m-D < itwn 1-1-3 



aiiE^ 2002-30023 17 
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[ #M2000-354396 

immm soioooon 

mmxitmm} «^ifi5^f^HK«A^M 1-3^1 

ffi^p: « 0 2 9 8-6 

1-2179 



£fill#2 002-3002 317 



#2 000 — 354396 



#M 2000-354396 
50100196729 

#1^ 7 0 6 8 



5}2^13^ 2^130 
301000011 

mjK#^f^H^«*^BS 1 T g 3 # 1 



ffi|E# 200 2- 3002317 



/ 



#2 000 — 354396 



mmA^m^^m (- 

#1^2000-354396 



301021533 

m:^^m^i^mmm-^^m i - s - 1 

m 0298-61-3 

2 8 1 
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#200 0—35439 6 



#M 2000-354396 
50100911002 

MB 7 0 6 9 

13^ 9H28H 
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i^M2000-354396 
301021533 

0298-61-3282 
¥^6^#fr0||3 9 4 7 2# 



1 



2002 — 30023 1 7 



#2000—3543 96 



#f^ffiMCD## #M 2000-354396 

^^## 5010 14565 9 3 

mm-^ Mm mm ? o e 9 

^^13^1 OH 5H 



1 
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m m A 



C00000 1 144] 



1/^35^.^0 199 0^ 9H2O0 



1 
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#2 000 — 354 3 96 

m 

m m A m m m m 
mm^ C301000011] 

1 . mn^B B 2001^ 1^ 4H 

ft m m^#^f^fflE«*^MlTS3#l-^ 



2 
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m m A 



C301021533] 
1 . ^M^n B 2001^ 4n 20 

ft m yK:^.m^^mmmf}m 1-3-1 



3 
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